The pattern of growth in childhood is well known to paediatricians: the rapid and rapidly decelerating growth from the third trimester to the second year of life gives way to the steady and slowly decelerating growth of middle childhood (with the mid childhood growth spurt between ages 6 and 8), and the adolescent growth spurt. Possibly less well known is the mathematical division of these phases of growth into infancy, childhood, and puberty components,' which correspond to three major control mechanisms.
Growth during fetal life and the first postnatal year is dependent on nutrition. Children born of low birth weight or starved in the first year of life fail to grow at an adequate rate and, if this continues for any length of time, incur a growth deficit which is irrecoverable. Children overfed in utero (infants of diabetic mothers) or shortly after birth become not only fat but also large.
The height which an individual achieves is determined largely by the rate of growth. A child destined to become a tall adult grows at a rate consistently rather greater than his third centile peer. It is now well recognised that growth rate is determined by the amplitude of pulsatile growth hormone secretion.2 What this means is that just as height velocity is a continuous variable, so also is growth hormone secretion. Thus the idea that there is a cut off value for either of these parameters which strictly defines normality is as illusory as seeking to define obesity or hypertension in terms of cut Table 1 shows some of the tests that are regularly employed. The tests of physiological secretion of growth hormone are expensive and time consuming. The analysis of pulsatile growth hormone secretion has become an extremely complex mathematical task and is not suitable for everyday purposes and reproducibility is a real problem. Only a department which has sufficient facilities ought to be going to the length of taking blood samples from children for the assessment of spontaneous growth hormone secretion. It is possible that the measurement of urinary growth hormone could be used as an assessment of integrated hormone secretion but at present the problem with this test, as with all other tests, is that it will detect successfully children in whom it is perfectly obvious that there is a problem with growth hormone secretion and it will detect excessively high concentrations of growth hormone secretion. Over the range of height velocity where there is a serious dilemma, the test does not provide much help and the reproducibility is obviously just as variable as for profiles of serum 6 concentration.
This leaves the pharmacological tests of growth hormone secretion and the same applies to them as it does to measurements of urinary growth hormone. Figure 1 shows the association between growth hormone secretion and growth rate in 50 short prepubertal children demonstrating the continuous nature of the two variables. Figure 2 shows the results of insulin tolerance tests performed on these children and superimposed on the asymptotic relation. The overlapping nature of the results shown in fig 2 could be reproduced equally well for measurements of insulin like growth factor-i, urinary growth hormone, responses to clonidine or arginine, etc. Different stimuli also act in different ways and it is not known which neuroendocrine pathways are most relevant to physiological growth hormone secretion. Finally, as indicated, many conditions that interfere with growth have secondary effects on growth hormone secretion. The correction of the basic abnormality (gluten free diet or removal of a child from an inclement emotional environment) will restore growth hormone secretion.
Who needs tests of growth hormone secretion? All this brings us back to what the point of such tests were in the first place. It is now abundantly clear both from the implication in figs 1 and 2 and from clinical practice7 that any child given growth hormone will grow more quickly. The amount of growth hormone that has to be given is determined by the pretreatment rate at which the children are growing (the most slowly growing, the most severely insufficient of growth hormone secretion will respond best), the dose of growth hormone used, and the condition being treated. 8 The only reason for a test of growth hormone secretion is therefore to confirm that the problem lies in this area and not elsewhere; we have already seen that the tests do not achieve this result.
A plan for action It will be clear that tests of growth hormone secretion are currently in a mess and we purpose the following scheme for the management of the short child seen in general paediatric practice:
(1) Measure the child and the heights of his parents. In the absence of other indications: (2) Measure the child again after four months and calculate an annual growth velocity. (4) If the velocity is way below the lower limit of normal (third centile), take immediate action. (5) If the velocity is close to the lower limit of normality (third to 25th centile), follow up the child for a longer period of time. (6) In cases of doubt, the paediatrician has the option of either giving the child growth hormone or seeking advice from a specialist centre. In these days of cost consciousness, the latter is likely to be a cheaper option for the referring health district than the former.
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